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Large intracytoplasmic hyaline inclusions are unusual in biopsies of human liver and may cause diagnostic difficulty.
This paper describes a case in which numerous large (l15, diameter) globular hyaline inclusions were a conspicuous feature of a needle liver biopsy. The appearances were studied by electron microscopy of biopsy and necropsy specimens. On the basis of the microscopic findings the nature of the inclusions is discussed.
Case Summary
The patient was aged 62 when first admitted to hospital with an acute exacerbation of chronic bronchitis. Respiratory disability had been present for 20 years; it had recently increased in severity and had been punctuated by several episodes of pneumonia. There was no relevant family history.
On clinical examination there was evidence of advanced chronic bronchitis with emphysema and cor pulmonale, complicated by severe congestive cardiac failure. The liver was found to be slightly enlarged and firm. There was no splenomegaly.
Relevant laboratory findings showed electrolytes to be normal. There was a slightly elevated blood urea (50-70 mg/100 ml) throughout the illness. Total serum proteins were 6-3 g/100 ml (albumin 3-9 g/100 ml). Electrophoresis was normal. Serum bilirubin was 2-8 mg/100 ml (positive direct van respiratory function in response to treatment with tetracycline, digoxin, choline theophyllinate, frusemide, and spironolactone with potassium supplement. However, as the hepatomegaly persisted a percutaneous needle liver biopsy was done two weeks after admission. The histological findings are discussed below. After discharge from hospital he remained relatively well, apart from a further episode of acute bronchitis, but the liver remained large. Ten months later there was a sudden and severe deterioration in the patient's condition with marked dyspnoea, jaundice, ascites, and peripheral oedema. He failed to respond to treatment and died two days after adcmission.
NECROPSY
The relevant findings were confined to the cardiorespiratory system and liver. The lungs exhibited chronic bronchitis with severe emphysema. There was marked right ventricular hypertrophy. The liver weighed 1740 g and although firm the capsular surface was smooth. The cut surface displayed a fatty texture and appeared congested. The bile ducts were normal but the gallbladder enclosed a few mixed stones. The hepatic and portal veins were normal. Samples of liver were taken for electron microscopy and routine histology was carried out on all organs.
Methods
The liver biopsy was received in formol-saline and, after routine processing, paraffin sections were cut. Tt was decided to attempt electron microscopy of the tissue in order to elucidate the unusual appearances 821 seen in paraffin sections. The biopsy tissue was removed from wax after gentle heating and washed ovsrnight in xylol. After rehydration by passage through graded alcohols the sample was postfixed in 2% osmium tetroxide and embedded in Araldite. Thin sections were stained with lead citrate for electron microscopy. It was not possible to obtain a further sample of liver during life.
Necropsy was carried out 10 hours after death. A thin slice of liver was fixed in cold neutral phosphatebuffered 3 % glutaraldehyde, washed in buffer, postfixed in 2 % osmium tetroxide, and embedded in Araldite. Lead citrate-stained thin sections were examined by electron microscopy. (Figs. 3 and 4) . Each inclusion was enclosed by a clearly defined Discussion single membrane, often separated from the inclusion by a narrow space. In the biopsy smaller inclusions Mallory (1901) , in an early account of hepatic were found in Golgi cisternae (Fig. 5) and there were necrosis, drew attention to the occasional presence 825 group.bmj.com on October 29, 2017 -Published by http://jcp.bmj.com/ Downloaded from of cytoplasmic inclusions in liver cells. He described one type as thread-like and subsequently regarded this as a feature of liver disease due to alcoholism. These inclusions are now referred to as 'alcoholic' or reticular hyaline. A second type of inclusion was described as hyaline, globular, and eosinophilic, sometimes found within a small vacuole. These globular inclusions were found by Mallory predominantly in centrilobular cells.
In human material globular hyaline inclusions are most often seen in malignant hepatomas (Ishak and Glunz, 1967; Norkin and Campagna-Pinto, 1968) . However, Pappenheimer and Hawthorne (1936) recorded the presence of similar inclusions in over 30% of cases of liver disease. The inclusions were small (less than 5,u in diameter), showed no correlation with specific diseases, and, in contrast to the findings of others, were not found in hepatomas. It is probable that the inclusions these authors reported are of a different nature to those in the present case. In their series they were usually found in centrilobular hepatocytes. Indeed globular hyaline inclusions in liver cell cytoplasm may be a heterogenous group sharing only light microscopic appearances in common. Steiner, Jezequel, Phillips, Miyai, and Arakawa (1965) reviewed the fine structure of various liver cell inclusions and showed a wide spectrum of morphological types. However, inclusions of the type portrayed in this case do not appear to have been previously described.
Globular inclusions in the liver cells of patients with emphysema due to a, antitrypsin deficiency have been recently reported (Lieberman, Mittman, and Gordon, 1972) . These authors describe PASpositive inclusions up to 20,u in diameter of moderate electron density and bound by a single membrane. One marked difference is the absence of a central dense core, a striking feature in the present case. Unfortunately it was not possible to exclude a, antitrypsin deficiency in this case, and, although on balance this seems unlikely, the disorder remains a remote possibility.
The staining characteristics suggest that these inclusions are largely glycoprotein, and the smaller forms bear some ultrastructural resemblance to peroxisomes or microbodies (de Duve, 1969) . These organelles are normally 0 4-0 8,u in diameter in human liver and possess a well defined single membrane. They are often closely related to endoplasmic reticulum (Novikoff and Shin, 1964) and this was a prominent feature of the smaller inclusions in this case. Ma and Biempica (1971) have shown that human hepatic peroxisomes occasionally have a granular dense core or nucleoid although this is an unusual feature. Peroxisomes are also found in mammalian renal tubular epithelial cells and in vitro have peroxidase (catalase) activity. Lavin and Koss (1971) have shown, in an experimental study, that renal tubular peroxisomes in rats can attain a diameter of 4,u following a single dose of cyclophosphamide. However, it seems unlikely that the patient's therapy could have been responsible for these appearances and the pathogenesis remains obscure.
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